The aim of this study was to identify the perceived sources of stress among dental students, dental hygiene students, and dental technology students enrolled at Jordan University of Science and Technology (JUST). The modified dental environment stress questionnaire was administered to 183 students. The perceived stressors varied between major and year. Dental students gave high scores for examinations, reduced holidays, inadequate time for relaxation, fear of failure, completing clinical requirements, and differences in opinion between staff. Dental hygiene students gave the highest scores for uncertainty about the field of study as future career, examinations, inadequate clinical training and supervision, inadequate relaxation, and discrimination between students. Dental technology students also gave high scores for uncertainty about future career, examinations, approachability of the staff, inadequate relaxation, and completing requirements. Females are more stressed than males with regard to personal factors. Dental technology and/or dental hygiene students have significantly higher scores than dental students in 12 items. Students who reported their first choice of study was not their current field of study showed more stress concerning their future careers. The high scores reported for some stressors among students emphasize the need to address student's concerns.
Introduction
Atkinson et al. stated the term stress describes external demands (physical or mental) on an individual's physical and psychological well-being. 1 Some stress is desirable to prevent boredom and under-stimulation, but the persistence of stress-related symptoms may result in mental and/or physical ill health, substance abuse, and diminished efficiency at work or learning. The dental profession is considered one of the most stressful health professions. 2 It was noted stressrelated illnesses, together with muscloskeletal disorders, were the main factors influencing dentists to retire early. 3 In addition intense interaction between the dentist and patient could precipitate a state of "burnout" that consists of emotional exhaustion, depersonalization, and reduced personal accomplishment. 4 In another study 5 it was concluded many factors led to dentistry being particularly stressful: the combination of time pressure, frightened patients, financial problems, staff supervision, and the routine and boring work regime.
It has been shown dental students generally receive some education on stress management, but many dental hygiene and graduate students do not. 6 In a cross-cultural comparison the greatest stressor for Singapore students was completing graduation requirements, while American students were mostly stressed by examinations and grades. 7 The stressors were generally related to internal factors related to the course. It was also suggested occupational hazards related to practice environment, such as materials used and intra-surgery risk including aerosols, particulate debris, and noise, could further exacerbate the problem. 3 It is clear admission to dental schools is not seen just as a stressful course but also as a stressful career. 5 The problem of student drop-outs from UK dental schools was also addressed and was feared it would affect future man power levels. 8 Stress also arises from the need to meet treatment requirements, to pass stringent academic assessments, and is related to clinical and supporting staff. 9 It has been shown the clinical years are more stressful than the preclinical years and staff create more stress than the treatment of patients. Moreover, uncertainty about dentistry as a career and unhealthy perfectionism may predispose to stress. 10, 11 It has also been found academic pressure, service, working hours, as well as clinical events are more stressful than personal problems. 12, 13 Although increasing stress may result in declining student performance 14 , high levels of stress can result in a wide variety of physical and psychological complaints and reaction to stress is influenced by a person's system of beliefs and attitudes. 15 It is, therefore, recommended dental educators should determine the sources of stress among students to avoid resultant detrimental effects on the physical and mental health of the students.
Because dentistry inflicts stress upon all members of the dental team and due to the lack of adequate information about the sources of stress perceived by dental students, dental hygiene students, and dental technology students exposed to similar teaching environments, the aim of this study was to identify major stressors varied during undergraduate courses mentioned above and to determine if gender, origin, and first choice of study had any effect on perception of potential stressors.
Material and Methods
This study population included 183 students attending dentistry, dental technology, and dental hygiene programs at Jordan University of Science and Technology (JUST). A modified American dental environmental stress questionnaire 9, 14 , applicable and relevant to young undergraduate dental and dental auxiliary student populations, was used in addition to information requested from the students on their gender, age, origin, first choice for study, and type of accommodation. (Figure 1) The questionnaire was further modified to be applicable to Jordanian students. Hence, questions about marital status and parenting were replaced by other questions. It is very uncommon for students in Jordan to be married at this age and have a family of their own. The 38 item questionnaire was used to investigate the stress perceived by dental students (D), dental technology students (DT), and dental hygiene students (DH). The questions were allocated to examinations, fear of failing the into a personal computer; the statistical package for social sciences (SPSS) software was used for data processing and data analysis. Mean values and standard deviations were calculated. The t-test was used for independent samples to compare scores by gender, nationality, and first choice of study (desired this field of study or preferred another field of study). Analysis of variance (ANOVA) was used to compare by year and field of study. The differences between pairs of individual year and field of study were analyzed using Tukey's studentized post-hoc test.
Results
The overall population used in this analysis was 183 students studying at JUST. Distribution by dental class was: D3, n=60 (63%), D4, n=69 (74%), D5, n=75 (73%); by dental hygiene students: DH3, n=12 (83%), DH4, n=8 (100%); and by dental technology students: DT3, n=24 (66%), DT4, n =16 (75%). Forty six percent (86) of the subjects were females and 53% (97) were males. At the time of the survey, 8% were aged 20 years or under, 86% between 21 and 25 years, and only 1% over 25.
Living Accommodations
Among the study sample, 48% of the students lived in their parents' home. ANOVA revealed non-significant differences between the students in all disciplines. Although fourth year dental hygiene students had the highest group mean stress score to these stressors, it was not significantly different from the score given by students in other years and fields of study. The highest scores for the individual stressor 'moving away from home' and for 'difficult environment in which to study' were given by the fourth year dental hygiene students and were 2.3 and 2.75, respectively. Third year dental students had higher scores than fourth and fifth year dental students and also had higher scores than dental technology students.
The t-test revealed those students who lived away from home gave statistically higher mean scores to this group of stressors than students who lived with their parents (P < 0.05). The means and standard deviations of the stressors groups are presented in Tables 1-3 for all majors  and classes. course or year, shorter and fewer holidays than other university students, and, for clinical students, approachability of staff and completing the required quantity and variety of work within a limited time. The 38 questions relating to potential stressors were divided into the following five groups 9 :
• Living accommodations, i.e., moving away from home, environment in which to study, staying with flat mates, lack of a recreation place within the accommodations. • Personal factors, i.e., making friends, relationship with member of the opposite sex, lack of time for relaxation, reduced holidays, financial problems, personal health, and social demands. • Educational environment, i.e., compliance of patients, appropriate teaching environment, receiving criticism at work, communication with and approachability of the staff, the teaching language, the rules and regulations at work, the system of student evaluations, discrimination between students due to sex, religion, origin, color, or race.
• Academic work, i,e., the teaching and communication at work, the amount of information given, new curriculum topics, the competition for grades, the examination, references and information resources, fear of failure, self confidence, manual dexterity and manual skills, health hazards at work, and uncertainty about the field of study as a future career. • Clinical factors, i.e., adequacy of clinical supervision, completing requirements, insufficient treatment time, differences in opinion between the clinical staff, transition from pre-clinical to clinical year, difficulty in learning and mastering precision manual skills, confidence in own clinical decision making, difficulty in managing difficult cases, and communication with patients.
The questions on clinical factors were not administered to pre-clinical third year dental students or to dental technology students. Students were asked to grade the potential stressors on a scale 0 (not stressful) to 5 (extremely stressful). All variables were entered
Perceived Sources of Stress in University Students
Gender 
Personal Factors
There was a significant difference between the student groups (P<0.05). Fifth year dental students gave significantly lower scores for the personal group of stressors (1.5) than all other students except the third year dental hygiene students. High scores were given for 'inadequate time for relaxation,' in which fourth year dental technology students gave the highest score (3.9) but were significantly different only from fifth year dental students. Moreover, 'reduced holidays' was particularly stressful to all students in all majors and classes. Personal health was not viewed by a majority of students as particularly stressful except for third year dental technology students who gave significantly higher scores than fifth year dental students.
Educational Environment
Significant differences were found between students (P<0.05). Fifth year dental students had significantly lower scores (1.59) than fourth year dental hygiene students (2.45) and fourth year dental students (1.93) . No other significant differences were found.
The score allocated to 'receiving criticism at work' (3.12) by fourth year dental hygiene students was significantly higher than in other years. The stressor 'approachability of staff' was significantly more stressful to fourth year dental technology students (2.80) when compared to fifth year dental students. Fourth year dental hygiene students and fourth year dental technology students gave the highest scores for the stressor 'teaching language' and were 2.13 and 2.2, respectively. However, those were significantly higher than fifth year dental students (0.75).
Final year dental technology students found the rules and regulations as a potential stressor; they gave this the highest mean score (3.10). 'Discrimination between student' was apparently more stressful for dental hygiene students (Table  4) . Generally, fifth year dental students gave the lowest scores for potential stressors within the 'education environment' group of stressors.
Academic Work
The only significant difference (P<0.05) was between the third year students, who gave a high score for 'academic work' (2.42) and the Table 1 . Means and standard deviations for scores of potential stressors groups for dental students. Table 2 . Means and standard deviations for scores of potential stressor groups for dental hygiene students. fifth year dental students (1.72). Third year dental students allocated high mean scores to 'amount of information given' (2.47). The item 'new curriculum topics' was given high scores by third year dental hygiene students (2.40). 'Examinations' were among the most potent stressors for all students, with mean scores between 3.68 in third year dental students and 2.56 in fifth year dental students. Lack of confidence was relatively a potent stressor for third year dental hygiene students. 'Fear from failing the course or the year' was extremely stressful for third year dental students (3.66). 'Mastering manual skills' was particularly stressful for third year dental hygiene students (3.30), which is their first clinical year, and in the fourth year for dental technology students (2.90) in which they are allocated clinical cases. Dental technology students and dental hygiene students gave higher scores for 'occupational health hazards' than dental students. Uncertainty about a future career was a very potent stressor for the fourth year dental hygiene (4.13) and the fourth year dental technology students (4.10). Thus, the third year dental hygiene and fourth year dental technology students may be most stressed with regard to 'academic work,' but this was not confirmed statistically.
Clinical Factors
There were statistically significant differences between the dental hygiene students and the dental students (P< 0.05). The third and fourth year dental hygiene students had higher scores (3.59 and 3.73, respectively) than fourth year and fifth year dental students. Of the questions directed specifically to clinical year students, the fourth year dental hygiene students gave the highest score for 'inadequacy of clinical supervision.' Moreover, all the students gave relatively high, but not significantly different, scores to 'completing clinical requirements.' Third year dental hygiene students beginning their clinical experience with patients gave higher scores to 'insufficient treatment time' and 'communication with patients.' However, differences between the major clinical year students were not statistically significant. The potential stressor 'differences in opinion between clinical staff' seems to induce a stressful response by all clinically involved dental hygiene and dental students. The scores were as follows fourth year dentistry (2.86); fifth year dentistry (2.34); and third (2.7) and fourth year dental hygiene (2.87). There were non-statistically significant differences between the dental hygiene students and the dental students.
Effect of Gender
Generally, concerning the stressor groups, the female respondents (86) were not significantly more stressed than men (97). The following have previously been found to evoke greater stress from female respondents and were confirmed in this survey:
• 
Effect of the First Choice of Field of Study
Among all the students, 67 students (37%) reported the field of their study was not their first choice, while 116 students (63%) reported their field of study was their first choice when they applied for acceptance in the university. There were statistically significant differences between the two groups of students in the scores given only to the 'personal factors' (P<0.05). Both groups of students had examinations and reduced holidays as the major stressors. However, those whose first choice for study was not their current field of study are more stressed about 'uncertainty about future career' (3.12).
Discussion
The aim of this study was to identify the major sources of stress in the students, which form the members of the dental team namely: dental students, dental hygiene students, and dental technology students exposed to the same educational environment at JUST. The study was conducted to ascertain whether the major stressors vary during the undergraduate course and to discover if gender, origin, or living away from home would affect the perception of sources of stress. However, identification of potential perceived stressors throughout the course of the study may allow students, staff, and administrators an opportunity to be proactive in their approach to student stress and to modify the teaching curriculum or environment to be more conducive to the students.
Staff and administrators may then address potential stressors for students in orientation courses, conferences, classrooms, and stress management programs. Also, acknowledgement of potential stressors can be useful to students as they monitor their own reactions during the education process, and, hopefully, attempt to develop a less stressful lifestyle. Among three dental school classes, two dental hygiene classes, and two dental technology classes, differences in perception of stress on 38 dental environment stress questionnaire items were significant.
In the current study there was statistical association between living accommodations and potential stressors for all students. This could be attributed to high scores for 'living away from home.' On the other hand, the third year dental students' scores were not statistically different from scores given by other students in other dental years. The highest scores for individual stressors within the grouped stressor 'living accommodations' were allocated to fourth year dental hygiene students. This can be related to the fact all the students in this class were females. This can be explained by the difficulties the students encounter with adapting to living alone and being completely self-dependent in running their own lives. The current result may support previous findings that the most highly stressed students had difficulties with domestic arrangements. 16 Seemingly, the influence of staying at home had a positive influence upon students and appears to provide a protective environment against stress. 17 In the study the demands of the dental, dental hygiene, and dental technology courses were obviously reflected in the high scores given for 'inadequate time for relaxation.' The demand of the course and the long hours of training seem to have induced the highest stressful response in fourth year dental technology students who gave the highest score for this stressor. Those students are concerned with graduation requirements and job placement in addition to lack of time to fulfill the assigned schoolwork. Although fifth year students have the same challenges, they gave lower scores for most of the items within the 'personal factors' group of stressors. It seems fifth year dental students, who are older, have more capability in stress management than dental technology students and they do not have as many worries about future careers as technology students. Although financial problems have been found to increase progressively with the passage of time among dental students, the current study did not reveal such a progressive increase. 9 Clinical year students generally had higher scores for the educational environment than those in preclinical study. The relatively high scores allocated by clinical year students to these stressors reflect the reality of the stressful nature of the dental school environment.
Special attention should be drawn to the results concluded by dental technology students and dental hygiene students who gave high scores for 'receiving criticism at work' and 'approachability of staff.' The fact those students are taught by dental staff may give the impression of difficult communication and that dental staff are more communicable with and relate more to dental students. Moreover, this may reflect a problem with regard to approachability of senior dental technicians supervising undergraduate students. Dental hygiene students may have felt ignored or underestimated by dental staff who spend the vast majority of their clinical time supervising dental students. This may emphasize the need for specialists in dental hygiene and dental assisting fields to directly assess, supervise, and teach the dental hygiene students.
In confirmation of previous surveys 7, 9, 18 'examinations' were among the most potent forms of stress in almost all years and majors. However, 'uncertainty about the field of study as a future career' was the major stressor for fourth year dental technology and fourth year dental hygiene students.
Establishing academic performance may preclude third year dental students from desiring input into decision-making processes. Third year dental students with two years of experience in the university got more involved in the dental school environment. Since the third year is the dental pre-clinical year, students relate more to their field of study and, thus, may seek more of a voice in the policy making process. As students are exclusively taught the dental school curriculum in this year, it is understandable they become more concerned with class work, amount of information, new curriculum topics, grades, and examinations.
Although third year dental hygiene students gave the highest score for 'lack of self confidence,' there were no statistical differences with groups of students. Dental students had lower scores. The present finding does not support findings by Heath et al. who found lack of confidence was a stressor for dental students in all years except the final year. 'Manual dexterity' was stressful for third year dental hygiene students. 9 This could be attributed to the fact those students commence their clinical training in this year and they encounter a wide variety of materials to handle and clinical procedures to master. Fourth year dental technology students also gave high scores for the same stressor as they too commence their training in fabricating prostheses and crown/bridge work for patients, which requires more manual dexterity and precision. Dental technology students and dental hygiene students gave higher scores for 'health hazards at work' than dental students. However, the health hazards in technology laboratories may be challenging and pose an especially stressful experience.
Uncertainty about future career was a very potent stressor for the fourth year dental hygiene students and the fourth year dental technology students. Those students do not seem to have optimistic perspectives about having a successful future career or getting a descent job. This can be expected, as those specialties were introduced recently, and there is no set plan to recruit the graduates in the public sector. Moreover, dental nurses and dental technicians in the private sector are either unqualified or much less educated, thus, those graduates may be considered as overqualified to run these jobs. This greatly emphasizes the need to educate the private sector establishments about the benefits of recruiting such graduates and to contact various relevant public sector establishments to employ the graduates.
The third and fourth year dental hygiene students gave higher scores for 'inadequacy of clinical supervision' than fourth year and fifth year dental students. The fourth year dental hygiene students gave the highest score for 'inadequacy of clinical supervision.' This may be attributed to the dental staff that devote their clinical time to supervising dental students and overlook the dental hygiene students. Moreover, all the students gave relatively high, but not significantly different, scores to 'completing clinical requirements' as the students are under pressure to fulfill their graduation requirements. The highest score for 'transition from pre-clinical to clinical year' is by fourth year dental hygiene students. The score was significantly higher than in third year dental hygiene students and fifth year dental students. The adverse impact of staff on students has been noted in previous surveys. 19 Third year dental hygiene students beginning patient treatment and fourth year dental technology students who were allocated clinical cases that require precision gave higher scores to 'mastering precision manual skills.' This is consistent with commencing clinical practice and unfamiliarity with clinical handling of dental materials and management of patients.
The potential stressor 'differences in opinion between clinical staff' seems to induce a stressful response by all clinically involved dental hygiene students and dental students. This is basically attributed to the differences between the clinical staff. The dental staff has pursued their higher qualifications from different dental schools around the world. This is clearly manifested in the differences in opinion, particularly concerning management of patients. However, there were no-statistically significant differences between the dental hygiene students and the dental students.
In the current investigation female students were more stressed than male students with concern to grouped stressors. When considered by group potential stressors, female students had higher scores for personal factors and for living accommodations, but the differences were not statistically significant. The most stressful items were 'reduced holidays,' 'examinations,' 'inadequate relaxation,' 'uncertainty about future career,' 'receiving criticism at work,' and 'discrimination between students.' These were not in agreement with previous studies except for examination. Although it has been reported in earlier investigations female students worry more about financial problems 20 , this was not confirmed in this study. Differences may be related to socio-cultural differences. Moreover, most students are either completely funded by scholarships or by their parents, i.e., they are not directly involved with the expenses of their study.
The number of stressors of greater significance to female students gives cause for concern as women may feel under greater pressure to succeed than male students. 21 The author even broadens the stressful experience of female dental students to include fear of failure, examinations, competition for grades, and lack of confidence. This may be explained by the fact females may respond more severely than males.
Thirty seven percent of the students reported the field of their study was not their first choice, while 63% reported their field of study was their first choice. There were statistically significant differences between the two groups of students in the scores given only to the 'personal factors' (P<0.05). The obvious difference between the two groups of students when the most highly stressors are listed is those students whose first choice for study is not their current field of study are clearly more stressed about their future careers. This may be due to the lack of motive to be distinguished in a field of study that is not desired by this group of students and to have an unwanted career for the rest of their lives. The highest scores for individual stressors for students at various major fields of study and at varying years are presented in Table 4 .
Conclusions
The prime sources for stress among the students included in the study were examinations, high demand of the course, competition for grades, and completing graduation requirements. Failure of the year or a course was found to be a potent stressor among all students, as was fear of being left behind by their peers. Final year dental students are stressed about placement of a job and about dentistry as a future career. Differences in opinion between the clinical staff are a potent stressor for fourth year dental students. Dental hygiene students expressed highly stressful reactions to the stressor 'uncertainty about field of study as future career' more than to 'examinations.' Moreover, the clinical environment seems to be stressful too, in addition to lack of time for relaxation and perception of discrimination between students. The dental technology students' prime sources of stress are uncertainty about the future career, lack of time for relaxation, and examinations. Female students are more stressed about 'personal factors' than their male counterparts. Prime sources of stress in female students are reduced holidays, examinations, time pressure, uncertainty about future career, and discrimination between students. Non-Jordanian students did not respond differently to individual stressors than Jordanian students. However, the non-Jordanian students are more stressed about living away from home and the environment of the accommodations. First choice for study does not seem to have a detrimental impact on students. However, students whose first choice for study is not their current field of study expressed a more stressful reaction to the stressor 'uncertainty about the future career.'
